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(54) Frangible fan blade 

(57) The present invention relates to a Ian blade (34) 
in an axial gas turbine engine. The blade platform (46) 
is constructed to fracture adjacent the airfoil portion (48) 
of the blade so as to locate the fractured edge of the 
platform in the root portion (44). As a result of this benign 
platform, damage to successive fan blades during a 
blade toss condition is reduced. In addition, various con- 
struction details are developed in the airfoil and root por- 
tion of the fan blade to reduce damage to fan blades 
dunng impact with adjacent blades. 
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Description 



The present Invention relates to gas turbine en- 
gines, and more particularly, to blades for a fan in the 
engine designed to reduce airfoil fracture during a blade 
loss condition. 

A gas turbine engine, such as a turbofan engine for 
an aircraft, includes a fan section, a compression sec- 
tion, a combustion section, and a turbine section. An ax- 
is of the engine is centrally disposed within the engine, 
and extends longitudinally through these sections. A pri- 
mary flow path for working medium gases extends axi- 
ally through the sections of the engine. A secondary flow 
path for working medium gases extends parallel to and 
radially outward of the primary flow path. 

The fan section includes a rotor assembly and a sta- 
tor assembly The rotor assembly of the fan includes a 
rotor disk and a plurality of outwardly extending rotor 
blades. Each rotor blade includes an airfoil portion, a 
dove-tailed root portion, and a platform. The airfoil por- 
tion extends through the flow path and Interacts with the 
working medium gases to transfer energy between the 
rotor blade and working medium gases. The dove-tailed 
root portion engages the attachment means of the rotor 
disk. The platform typically extends circumforontially 
from the rotor blade to a platform of an adjacent rotor 
blade. The platform is disposed radially between the air- 
foil portion and the root portion. The stator assembly In- 
cludes a fan case, which circumscribes the rotor assem- 
^bly in close proximity to the tips of the rotor blades; 

Dunng operation, the fan draws the working medi- 
um gases, more particularly air. into the engine. The fan 
raises the pressure of the air drawn along the secondary 
flow path, thus producing useful thrust. The air drawn 
along the primary flow path into the compressor section 
is compressed. The compressed air is channelled to the 
combustor section, where fuel is added to the com- 
pressed air and the air-fuel mixture is burned. The prod- 
ucts of combustion are discharged to the turbine sec- 
lion. The turbine section extracts work from these prod- 
ucts to power the fan and compressor. Any energy from 
the products of combustion not needed to drive the fan 
and compressor contributes to useful thrust. 

Federal Aviatksn Administration (FA A) certification 
requirements for a bladed turbofan engine specify that 
the engine demonstrate the ability to survive failure of a 
single fan blade at a maximum permissible rpm. herein 
after referred lo as the "blade loss condilkDn." The cer- 
tification tests require containment of all blade frag- 
ments without catching fire and without following blade 
loss when operated for at least fifteen minutes. The ideal 
design criterion is to limit blade loss to a single released 
blado. Impact loading on the containment casing and 
unbalanced loads transmitted to the engine structure 
are then at a minimum. If fan imbalance becomes too ss 
great loss of the entire fan or engine can result. 

The certification test method includes releasing a 
fan blade from the hub by using both mechanical and 



.explosive means. A large diameter hole, drilled 
through the complete length of the dovetail attachment 
of a blade to the hub and filled with explosive material. 
At a predetermined time the exptosive material is ignited 
s and bums though the walls of the attachment to release 
the fan blade. The released blade travels across the 
blade passage with velocities of several hundred feet 
per second. Past experience has shown that when prior 
art fannflades fracture at the outer portion of the dovetail 
10 attachment, the platfomn of the released blade will im- 
pact the leading edge of the adjacent blade following the 
released blade relative to the direction of rotation, here- 
inafter referred to as "following blade". As a result of the 
impact, the platform on the released blade may fracture. 
'5 This fracture will occur at the point of tangency where 
the platform intersects the fillet radius between the plat- 
form and the root portion of the fan blade. A fillet is the 
radial surface at the Intersection of two surfaces. The 
fractured fragment of the platform exits the engine via 
20 the fan duel. 

The protruding fractured edge of the platform of the 
released blade then impacts the leading edge of the fol- 
lowing blade and tends to cause the most damage to 
the following blade. This secondary strike against the 
2S following blado may cause tho airfoil of tho following 
blade to fracture or sever. Thus, the fan blades of the 
prior art failed the test acceptance criteria for certifica- 
tion which requires that a fan will not experience foltow- 
ing blade kDss at a maximum permissible low rotor 
^0 speed. 

There are several possible solutions to the problem 
of severed fan blades due to the secondary impact of a 
fractured blade platform. One solution could be to 
strengthen the airtoil leading edge in such a way as by 
35 adding material to the edge. However Increasing airtoil 
thickness by adding material to prevent airtoil fracture 
would have a significant Impact on blade weight, fan per- 
formance and engine weight and thus be undesirable. 
Another possible solution would be to structurally rein- 
^0 force the fan blade platform near the juncture of the plat- 
form leading edge and the airtoil portion of the fan blade. 
This structural reinforcement prevents the fracturing of 
the released blade platform. However, during a second- 
ary strike, the strengthened platform could result in an 
-^5 even more severe airtoil fracture upon impact on a fol- 
towing fan blade. 

According to one aspect of the present inventlcn. 
there is provided a blade lor a fan in an axial flow gas 
turbine engine disposed about a longitudinal axis, the 
50 gas turbine engine including an axial flow path defining 
a passage for working medium gases, the fan blade 
comprising: 



an airfoil portion having a leading edge, a trailing 
edge, a pressure side and a suction side and adapt- 
ed to extend across the flow path for working medi- 
um gases. 

a root portion disposed radially inward of the airfoil 
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portion, the root portion including a dovetail neck 
and a dovetail attachrrtent. 
a platform disposed radially between the airfoil por- 
tion and the root portion, the platform extending cir- 
cumferential ly from the blade and including s 
a leading edge portion forward of the airfoil portion 
leading edge, 

a trailing edge portion aft of the airfoil portion trailing 
edge, 

an outer surface defining a flow surface of the flow 

path, and 

an inner surface radially inward of the outer surface 
said platform being constructed to fracture at a pre- 
determined location such that the edge of the frac- 
ture is located in the dovetail neck thereby reducing 
the risk of airfoil fracture due to Impact of said blade 
with successive rotating fan blades. 

Therefore, a fan blade having a platform structured 
to fracture adjacent the airfoil portion such that the frac- 
tured edge of the platform is unable to impact the fol- 
lowing fan blade is provided. The risk of damage to the 
following rotating fan blade is reduced as the edge of 
the fracture is located circumferentially inward in the root 
portion of the fan blade. 

According to a second aspect of the Invention, the 
fan blade structure located circumferentially outwardly 
of the fracture is blunted to provide for a benign impact 
on the leading edge surface of the following blade. 

According to a further aspect of the invention, the 
airfoil portion of the fan blade is strengthened by thick- 
ening the leading edge. 

In its preferred embodiments, the fan blade includes 
several features to prevent airfoil fracture of the follow- 
ing fan blade. According to a still further aspect, the 
present Invention provides an undercut which defines a 
recessed area. The undercut is located in the radially 
inner surface of the platform and extends into the root 
portion. In accordance with one particular embodiment 
of the invention, the undercut has a cun/ed outer surface 
and a flat chamfered inner surface which is radially in- 
ward of the cun/ed outer surface. This undercut moves 
the fillet radius between the inner surface of the platform 
and the dovetail neck circumferentially away from the 
following blade. As a result, when the platform fractures 
the edge of the fracture is bcated within the dovetailed 
neck in the root portion. No sharp fractured edges pro- 
trude to cause damage due to impact wilh the following 
blade. 

Another preferred feature is a groove on the outer 
surface of the platfonn which is axially and circumferen- 
tially coincident with the undercut in the inner surface of 
the platform. The groove is a wcakenod area which en- 
sures that the fracture of the platform occurs at the 
groove. According to a yet further aspect of the inven- 
tion, a spanwise chamfer is located in the leading edge 
of the root portion. The chamfer provides for a blunted 
corner, which upon impact on the leading edge of the 
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following blade airfoil will cause minimal damage to the 
airfoil. 

According to another aspect of the invention, the 
leading edge of the platform is truncated to provide for 
a blunt corner. The truncation further minimizes damage 
to the leading edge of the following blade airfoil In the 
event the leading edge corner of the platform impacts 
the airfoil. Further, according to another aspect of the 
invention, the fan blade airfoil leading edge is thickened 
at a radial distance from the platform. In one preferred 
embodiment, the enhanced thickness is defined by a re- 
cess in the leading edge at a radially inner location to 
provide a stronger leading edge. 

The present invention at least in its preferred em- 
bodiments therefore provides a durable fan blade. The 
features of the fan blade minimize the risk of airfoil frac- 
ture of a following fan blade when a released blade im- 
pacts the following blade. Another advantage Is the 
ease and cost of manufacturing blades with the afore- 
mentioned features. Blades of the prior art can be refur- 
bished to Include the features discussed which results 
in blades of the present invention. 

Preferred embodiments of the invention wilt now be 
described, by way of example only, and with reference 
to the accompanying drawings In which: 

FIG. 1 is a perspective view of an axial flow, turbofan 
gas turbine engine. 

FIG. 2 is an isometrk: view of a blade of prior art for 
a fan in the engine of FIG. 1 . 

FIG. 3 is an isometric view of a blade of the present 
invention for a fan in the engine of FIG. 1 . 

FIG. 4 is a skje elevation view of a fan blade of the 
present invention, 

FIG. 5 is an enlarged isometric view of the root por- 
tion of the fan blade of, the present invention shown in 
FIG. 3. 

FIG. 6 is an isometric view showing the fan blade 
with an associated seal. 

FIG. 7 is an isometric view of the seal being adapted 
between two adjacent fan blades. 

Referring to FIG. 1, an axial flow, turbofan gas tur- 
bine engine 10 comprises of a fan section 14, a com- 
pressor section 16, a combustor section 18 and a tur- 
bine section 20. An axis of the engine A^ Is centrally dis- 
posed within the engine and extends longitudinally 
through these sections. A primary flow path 22 for work- 
ing medium gases extends longitudinally along the axis 
A^. The secondary flow path 24 for working medium gas- 
es extends parallel to and radially outward of the primary 
flow path 22. 

The fan section 14 includes a stator assembly 27 
and a rotor assembly 28. The stator assembly has a lon- 
gitudinally extending fan case 30 which forms the outer 
wall of the secondary fbw path 24. The fan case has an 
outer surface 31 . The rotor assembly 28 includes a rotor 
disk 32 and a plurality of rotor blades 34. Each- rotor 
blade 34 extends outwardly from the rotor disk 32 across 
the working medium flow paths 22 and 24 into proximity 
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with the fan case 30. Each rotor blade 34 has a root por- 
tion 36, an opposed tip 38. and a midspan portion 40 
extending therebetween. 

FIG. 2 shows a blade of prior art for a fan in the axial 
flow gas turbine engine 10 shown in FIG. 1. The fan 
blade 34 includes a root portion 44, a platform portion 
46, and an airfoil portion 48. 

Referring to FIG. 3, the fan blade 34 of the present 
invention includes a root portion 44, a platform 46 and 
an airfoil portbn 48. The airfoil portion has a leading 
edge 50, a trailing edge 52, a pressure side 54 and a 
suction side 56. The airfoil portion is adapted to extend 
across the flow paths 22, 24 for the working medium 
gases. The root portion 44 is disposed radially inward 
of the airfoil portion 48 and it includes a dovetail neck 
60 and a dovetail attachment 62. The platform 46 is dis- 
posed radially between the airtoil portion 48 and root 
portion 44, The platform 46 extends circumferentially 
from the blade. The platform 46 includes a leading edge 
portion 64 which is forward of the airfoil portion leading 
edge 50, a trailing edge portion 66 which Is aft of the 
airtoil portion trailing edge 52. The platform 46 also in- 
cludes an outer surface 68 defining a flow surface of the 
flow path and an inner surface 70 which is radially in- 
ward of the outer surface. 

The fan blade 34 of the present invention includes 
an undercut 72 which defines a recessed area so that 
when the fan blade fractures the fracture is located with- 
in the dovetail neck 60. The undercut 72 is located in 
the inner surface 70 of the platform and extends into the 
dovetail neck 60 in the root portion 44. This undercut 72 
moves the fillet radius between the inner surface 70 of 
the platform 46 and the dovetail neck 60 circumferen- 
tially away from the foltowing blade. As a result, when 
the platform 46 fractures, the edge of the fracture is lo- 
cated within the dovetail neck 60 in the root portion 44. 

The fan blade 34 of the present invention as illus- 
trated in FIG. 3 also includes a groove 74 on the outer 
surface 68 of the platform 46 which is axially and cir- 
cumferentially coincident with the fillet radius between 
the inner surface 70 of the platform 46 and dovetail neck 
60 within the undercut 72. The groove 74 is a weakened 
area which ensures that the fracture of the platform 46 
occurs at the groove 74. In addition, the leading edge of 
the dovetail neck 60 in the root portion 44 includes a 
spanwise chamfer 76 which blunts the forward corner 
of the dovetail neck 60. The chamfer 76 provides for a 
blunted corner that upon impact on the leading edge of 
the following blade airfoil 50 will not cause damage to 
the airfoil 48. 

Referring to FIG. 3, the leading edge 64 of the plat- 
form is truncated 78 to provide for a blunt comer The 
truncation 78 further minimizes the risk of damage to the 
leading edge 50 of the following blade airfoil 48 in the 
event the leading edge corner impacts the airfoil 48. In 
addition, the platform 46 is circumferentially dimen- 
sioned to define, with an adjacent platform, a large gap. 
This gap defines the proximity of adjacent blade plat- 



forms. An increased gap reduces the possibility of plat- 
form edges of the following adjacent blade contacting 
those of the released blade during a blade loss condi- 
tion. The contact between adjacent platform edges 
5 causes damage to the platforms 46 which can result in 
fracturing the following blade platform 46. 

Further, the airfoil leading edge 50 is thickened at 
a radial distance from the platform where the airfoil por- 
tion 48 is most likely to be impacted by a disassociated 
?o blade. The enhanced thickness is defined by a recess 
51 in the leading edge at a radially inner location which 
provides for a stronger leading edge. 

Referring to FIG. 4, the undercut 72 extends into 
the dovetail neck 60 of the root portion 44. The undercut 
'5 72 Includes a curved outer surface 80 and a flat cham- 
fered inner surface 82 radially inward of the curved outer 
surface 80. This undercut 72 moves the fillet radius be- 
tween the inner surface 70 of the platform 46 and the 
dovetail neck 60 circumferentially away from the follow- 
20 ing blade. As a result, when the platform 46 fractures, 
the edge of the fracture is located within the dovetail 
neck 60 in the root portion 44. 

FIG. 5 is an enlarged isometric view of a fan blade 
34 of the present invention. It further shows the undercut 
2S 72 in the inner surface 70 of the platform 46 extending 
into the dovetail neck 60. In addition, it shows the span- 
wise chamfered forward corner 76 of the dovetail neck 
60. 

FIG. 6 illustrates a seal 86 associated with the fan 
30 blade 34 of the present invention. The seal 86 is gener- 
ally elastomeric. The seal is adapted to seal the locally 
large gap between platforms 46 of adjacent blades 34. 
The seal 86 includes an upstanding or raised portion 88 
which is adapted to seal the locally large gap defined by 
3S the truncation 78 in the leading edge 64 of the platform 
46. 

Referring to FIG. 7, the seal 86 is disposed between 
two adjacent platfonms 46. The seal 86 is adapted to 
seal the gap In the platform to platform interface. The 
^0 elastomeric seal 86 is fixed to the inner surface 70 of 
one platform 46 and is centrifugally urged into engage- 
ment with the inner surface 70 of an adjacent platform 
46. 

During operation of the gas turbine engine, the 
45 working medium gases are compressed in the fan sec- 
tion 14 and the compressor section 16. The gases are 
burned with fuel in the combustion section 18 to add en- 
ergy IQ the gases. The hot, high pressure gases are ex- 
panded through the turbine section 20 to produce thrust 
50 in useful work. The work done by expanding gases 
drives rotor assemblies in the engine, such as the rotor 
assembly 28 extending to the fan section 14 across the 
axis of rotation A^. 

Due to loss of structural integrity at the dovetailed 
55 attachment 62 of the fan blades 34 to the hub 32, a blade 
loss condition may occur This scenario is tested for as 
part of FAA certification requirements. The released 
blade travels across the fan blade passage with veloci- 
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ties of several hundred feet per second. 

The platform 46 of the released blade impacts the 
leading edge of the airfoil 50 of the following adjacent 
blade. The airfoil leading edge.50 of the fan blades are 
thickened and therefore strengthened. The thickness Is 
achieved by recessing 51 the leading edge at a radially 
inner location. As a result, damage to the airfoil leading 
edge 50 will be reduced. In addition, the truncated 78 
leading edge of the platform provides for a blunt strike 
with the airloil leading edge 50. This feature further pro- 
vides for reduced airfoil damage. 

The primary impact of the released blade platform 
46 on the airfoil 48 of the following blade will cause the 
platform 46 of the released blade to fracture along the 
groove 74 on the outer surface 68 of the platform 46 as 
this groove 74 defines a weakened area. The edge of 
fracture will then be located in the recessed undercut 72 
area which Is clrcumf erentially inward of the root portion 
44. The fillet radius between the inner surface 70 of the 
platform and the dovetail neck 60 within the undercut 72 
and groove 74 define the location of the platform frac- 
ture. By locating the edge of the fracture in the undercut 
72, the edge of the fracture is located in the dovetail neck 
60 of the root portion 44. As a resuK. no sharp fractured 
Gdgos protrude and impact the following fan blade. 
Thus, secondary strikes of the fractured platform edge 
are less likely. Any secondary strikes of the released 
blade will be benign as the areas that will impact are 
blunted such as the spanwise chamfer 76 on the dove- 
tail neck 60. 

Thus, the risk of following blade airfoil fracture Is 
minimized. Further, following blade platform damage is 
reduced as the interplatform gaps between adjacent 
blades is increased. This allows for reducing inadvertent 
contact with the released blade platforms. In the pre- 
ferred embodiment, the interplatform gap was increased 
up to 0.22 cm (0.090 inches). This dimension represents 
a fifty percent (50%) increase in interplatfonn gap over 
the prior art. In addition, for the gap defined by the trun- 
cation of the platform leading edge, the interplatform 
gap in this localized area was increased up to 1.27 cm 
(0.50 inches). It has been shown in tests however that 
the gap in the localised area could be increased to 1 .9 
cm (0.75 inches). 

It should be noted that the disassociated fragments 
of the fractured ptatfonn along with the released blade 
impact the fan containment case as they travel across 
the fan passage. The containment case f ractures the re- 
leased blade into fragments which become entrapped 
within the engine, or which leave the engine via the fan 
duct. 

Although the invention has been shown and de- 
scribed with respect to detailed embodiments thereof, it 
should be understood by those skilled in the art that var- 
ious changes In form and detail thereof may be made 
without departing from the scope of the claimed inven- 
tion. 



Claims 

1 . A blade (34) for a fan (1 4) in an axial flow gas turbine 
engine disposed about a longitudinal axis {\), the 

s gas turbine engine including an axial flow path (22) 
defining a passage for working medium gases, the 
fan blade comprising: 

an airfoil portion (48) having a leading edge 
10 (50), a trailing edge (52), a pressure side (54) 

and a suction side (56) and adapted to extend 
across the flow path tor working medium gases, 
a root portbn (44) disposed radially inward of 
the airfoil portion, the root portion including a 
IS dovetail neck (60) and a dovetail attachment 

(62). 

a platform (46) disposed radially between the 
airfoil portion and the root portion, the platform 
extending clrcumferentially from the blade and 
20 including 

a leading edge portion (64) forward of the airfoil 
portion leading edge, 

a trailing edge portion (66) aft of the airfoil por- 
tion trailing edge, 
25 an outer surface (68) defining a flow surface of 

the flow path, and 

an inner surface (70) radially inward of the outer 
surface 

said platform being constructed to fracture at a 
30 predetermined location such that the edge of 

the fracture is located in the dovetail neck 
thereby reducing the risk of airfoil fracture due 
to impact of said blade with successive rotating 
fan blades. 

35 

2. A blade as claimed in claim 1 , the root portion fur- 
ther including a leading edge and a trailing edge, 
and the platform (46) further including an undercut 
(72) in the inner surface (78) and extending into said 

40 dovetail neck (60), said undercut including a curved 
outer surface (80). a fillet radius, and a flat cham- 
fered inner surface (82) radially inward of the curved 
outer surface said undercut defining a recessed ar- 
ea such that when the fan blade platform fractures, 

45 the fracture is located within the dovetail neck there- 
by rendering the fractured platform benign and re- 
ducing the risk of airfoil fracture due to impact of 
said blade with a successive rotating Ian blade 
when said fan blade dissociates from said fan. 

so 

3. A blade (34) as claimed in claim 2, wherein the outer 

surface (68) of the platform (46) further comprises 
a groove (74) axially and circumfcrGntially coinci- 
dent with the fillet radius located within the undercut 
ss (72) in the inner surface (70) of the platform, said 
groove defining a weakened area such that when 
the fan blade platform fractures, it does so along the 
groove thereby locating the fracture of the platform 
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within the dovetail neck. 

A blade (34) as claimed in any preceding claim 
wherein said leading edge of the dovetail neck (60) 
in the root portion (44) includes a spanwise chamfer 5 
(76) to blunt the forward corner of the dovetail neck 
and/or said leading edge (64) of the platform (46) is 
truncated to provide a blunt corner which provides 
for a blunt strike on a leading edge of the airfoil por- 
tion of a successive rotating fan blade during a io 
blade loss condition. 

A blade (34) for a fan ( 1 4) In an axial flow gas turbine 
engine disposed about a longitudinal axis (A^), the 
gas turbine engine including an axially directed flow is 
path (22) defining a passage for working medium 
gases, the fan blade comprising: 

an airfoil portion (48) having a leading edge 

(50), a trailing edge (52), a pressure side (54) 20 

and a suction side (56) and adapted to extend 

across the flow path for working medium gases, 

a root portion (44) disposed radially Inward of 

the airfoil portion, the root portion including 

a loading edge, 2S 

a trailing edge aft of the leading edge. 

a dovetail neck (60) and 

a dovetail attachment (62) radially inward of the 

dovetail neck. 

wherein said leading edge of the dovetail neck 30 
in the root portion includes a spanwise chamfer 
(76) to blunt the fonward comer of the dovetail 
neck and/or said leading edge of the platform 
is truncated to provide a blunt comer which pro- 
vides for a blunt strike on a leading edge of the 35 
airfoil portion of a successive rotating fan blade 
during a blade loss condition. 

A blade (34) as claimed in any preceding claim 
wherein said platform (46) is circumferentially di- 40 
mensioned to define, with an adjacent platform, a 
gap that is sufficient enough whereby contact is 
avoided between adjacent platforms when a blade 
is released. 

45 

A fan (14) in an axial flow gas turbine engine dis- 
posed about an axis (A^). the gas turbine engine in- 
cluding an axially directed flow path (22) defining a 
passage for working medium gases, the fan includ- 
ing fan blades (34), each blade comprising: so 

an airfoil portion (48) having a leading edge 
(50), a trailing edge (52), a pressure side (54) 
and a suction side (56) and adapted to extend 
across the flow path for working medium gases, ss 
a root portion (44) disposed radially inward of 
the airfoil portion, the root portion including a 
leading edge, a trailing edge, a dovetail neck 



(60) and a dovetail attachment (62), 

a platform (46) disposed radially between the 

airfoil portion and the root portion, the platform 

extending circumferentially from the blade and 

including 

a leading edge portion (64) forward of the airfoil 
portion leading edge, 

a trailing edge portion (66) aft of the airfoil por- 
tion trailing edge, 

an outer surface (68) defining a flow surface of 
the flow path. 

an inner surface (70) radially inward of the outer 
surface, 

wherein said platform is circumferentially di- 
mensioned to define, with an adjacent platform, 
a gap that is sufficient enough whereby contact 
is avoided between adjacent platforms when a 
blade is released. 

8. A fan as claimed in claim 7, wherein each said fan 
blade platform (46) is dimensioned and positioned 
so as to define a gap between adjacent platforms 
of around 1 .27 cm (0.5 inches). 

9. A blado (34) for use in a fan as claimed in claim 7 
or 8, which further includes an elastomeric seal (86) 
attached to the inner surface (70) of the platform 
(46) to seal with an adjacent platform, wherein the 
seal is adapted to seal a large gap in the platform 
to platfomn interface, and the elastomeric seal is 
centrifugally urged into engagement with the radi- 
ally inner surfaces of an adjacent platform. 

10. A blade (34) as claimed in any preceding claim, 
wherein said airfoil (48) leading edge (50) is thick- 
ened at a radial distance from the platform (46) 
where said airfoil portion is most likely to be impact- 
ed by a dissociated blade. 

11 . A blade (34) for a fan (1 4) in an axial flow gas turbine 
engine disposed about a longitudinal axis (A^), the 
gas turbine engine including an axially directed flow 
path (22) defining a passage for working medium 
gases, the fan blade comprising: 

an airfoil portion (48) having a leading edge 
(50). a trailing edge (52). a pressure side (54) 
and a suction side (56) and adapted to extend 
across the flow path for working medium gases, 
a root portbn (44) disposed radially inward of 
the airfoil portion, the root portion including a 
leading edge, a trailing edge, a dovetail neck 
(60) and a dovetail attachment (62), 
a platform (46) disposed radially between the 
airfoil portion and the root portion, the platform 
extending circumferentially from the blade and 
including 

a leading edge portion (64) fonA/ard of the airfoil 
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portion leading edge. 

a trailing edge portion (66) aft of the airfoil por- 
tion trailing edge, 

an outer surface (68) defining a flow surface of 
the flow path. $ 
an inner surface (70) radially inward of the outer 
surface, 

wherein said airfoil leading edge is thickened 
at a radial distance from the platform where 
said airfoil portion is most likely to be impacted io 
by a dissociated blade. 

1 2. A fan blade (34) as claimed in claim 1 0 or 11 , where- 
in the enhanced thickness is defined by a recess 
(51 ) in the leading edge (50). 
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(54) Frangible fan blade 

(57) The present invention relates to a fan blade (34) 
in an axial gas turbine engine. The blade platform (46) 
is constructed to fracture adjacent the airfoil portion (48) 
of the blade so as to locate the fractured edge of the 
platform in the root portion (44). As a result of this benign 
platform, damage to successive fan blades during a 
blade loss condition is reduced. In addition, various con- 
struction details are developed in the airfoil and root por- 
tion of the fan blade to reduce damage to fan blades 
during impact with adjacent blades. 
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1. Claims: 1-4,6,16 



J^JI«JL a famn an axia flow gas turbine engine 
disposed about a ongitudinal axis, the gas turbine engine 
including an axial flow path defining a passage for lorSL 
medium gases, the fan blade conprising: an airfoil pSj' 

attachment, a platform disposed radially between the airfoil 

thf Vtl^^? ^ predetermined location such 

Itrl It^ °! fracture is located in the dovetail 

inpact of said blade with successive rotating fan blades 



2. Claim : 5 



JiJI^L^r a fan in an axia flow gas turbine engine 
disposed about a ongitudinal axis, the gas turbine engine 
inc uding an axial flow path defining a passage for wo?k!no 
medium gases, the fan blade cor^rising: an ai?foil pS?tiJ! 
a root portion ncluding a dovetail neck and a divetJn 
niJSU^^^A ! platform disposed radially between the airfoil 
tZ HnLTJ^^^^ 1:°?^ •'^^'■^i" "id leading edge of 

^ J°^^**'1, '""o' P°'"tion includes a spanwise 
chamfer to b unt the forward corner of the dovetail neck 
and/or said leading edge of the platform is truncated to 
provide a blunt corner which provides for a blunt strike on 
a leading edge of the airfoil portion of a successiv" 
rotating fan blade during a blade loss condition 



3. Claims: 7-9 



ti^l a -fan in an axial flow gas turbine engine 

disposed about a longitudinal axis, the gas turbine engine 
inc uding an axial flow path defining a passage fjr JirlTna 
medium gases, the fan blade comprising: an ai?foi 1 pS?[i JS^ 
a root portion ncluding a dovetail neck and a dJvefail 
attachment, a platform disposed radially between the airfoil 
portion and the root portion, wherein said platform is 
circumferential ly dimensioned to define, with an adjacent 
SinJIfT'hJ '5^' sufficient enough whereby contact is 
avoided between adjacent platforms when a blade is released 



4- Claims: 11,12 



A blade for a fan in an axial flow gas turbine engine 
disposed about a longitudinal axis, the gas turbine engine 
including an axial flow path defining a passage for SiSg 
medium gases, the fan blade com prising; an airfoil pn°t,>"° 
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The Search Division considers that the present European patont appAcation does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



a root portion including a dovetail neck and a dovetail 
attachment* a platform disposed radially between the airfoil 
portion and the root portion, wherein said airfoil leading 
edge is thickened at a radial distance from the platform 
where said airfoil portion is most likely to be impacted by 
a dissociated blade. 
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